An aerobic, Gram-negative, yellow-pigmented bacterial strain, designated 0533 T , was isolated from frozen soil from the China No. 1 glacier. Phylogenetic analysis of the 16S rRNA gene sequence demonstrated that strain 0533 T was a member of the genus Flavobacterium and exhibited 97.1-98.7 % 16S rRNA sequence similarity with its nearest phylogenetic neighbours. Strain 0533 T exhibited phenotypic and chemotaxonomic characteristics common to the genus Flavobacterium: menaquinone-6 (MK-6) was the predominant quinone and iso-C 15 : 0 , C 17 : 1 v6c, anteiso-C 15 : 0 , iso-C 15 : 0 3-OH, C 15 : 1 v6c, iso-C 16 : 0 3-OH, summed feature 3 (comprising C 16 : 1 v7c and/or C 16 : 1 v6c), iso-C 15 : 1 G and iso-C 17 : 0 3-OH were the major fatty acids (.5 %). The DNA G+C content was 32.5 mol%. On the basis of phenotypic and genotypic data, a novel species, Flavobacterium sinopsychrotolerans sp. nov., is proposed. The type strain is 0533 T (5CGMCC 1.8704 T 5JCM 16398 T ).
The genus Flavobacterium was created by Bergey et al. (1923) and an emended description of the genus was given by Bernardet et al. (1996) . The genus accommodates Gram-negative, non-spore-forming, aerobic, predominantly gliding, yellow-pigmented bacteria that have menaquinone-6 as the primary respiratory quinone. Species of the genus Flavobacterium have a DNA G+C content of 30-41 mol% (Bernardet & Bowman, 2006; Qu et al., 2008) . At the time of writing, the genus Flavobacterium comprises 57 recognized species, including the recently described species Flavobacterium chungangense (Kim et al., 2009) , F. anhuiense (Liu et al., 2008) , F. cheniae (Qu et al., 2008) , F. lindanitolerans (Jit et al., 2008) and F. resistens (Ryu et al., 2008) . Representatives of the genus Flavobacterium have been isolated from various habitats, including freshwater sediments, seawater and marine sediments, diseased fish, glaciers, soil and Antarctic lakes.
Strain 0533
T was isolated from frozen soil from the China No. 1 glacier located in the Xinjiang Uygur Autonomous Region in north-western China, using media and methods described elsewhere (Zhu et al., 2003) . Cultivation was routinely performed on PYG agar at 21 u C under aerobic conditions (Zhang et al., 2006 and F. gillisiae LMG 21422 T were obtained from the CGMCC (China), NBRC (Japan) and BCCM/LMG (Belgium) and cultivated as recommended (Zhu et al., 2003; Tamaki et al., 2003; Van Trappen et al., 2004 , 2005 McCammon & Bowman, 2000) . These seven strains were used as reference strains for biochemical tests, fatty acid analysis and DNA-DNA hybridization experiments.
The 16S rRNA gene of strain 0533
T was amplified and sequenced using the universal bacterial primers 27F (59-AGAGTTTGATCCTGGCTCAG-39) and 1492R (59-TAC-GGCTACCTTGTTACGACTT-39). The 1378 bp sequence of strain 0533
T was compared with 16S rRNA gene sequences available in GenBank using BLAST (http://www. ncbi.nlm.nih.gov/BLAST/) to determine an approximate phylogenetic affiliation. Phylogenetic trees were constructed using the neighbour-joining (Saitou & Nei, 1987) and maximum-likelihood (Felsenstein, 1981) methods and the maximum-parsimony algorithm with Kimura's two-parameter calculation model (Kimura, 1980) using MEGA version 3.0 (Kumar et al., 2004) . Tree topologies and distances were evaluated by bootstrap analysis based on 1000 resamplings. The neighbour-joining phylogenetic tree ( Fig.  1) 97.8, 97.6, 97.1, 97.3, 97 .9 and 97.8 %, respectively. The maximum-likelihood and maximum-parsimony trees showed essentially the same topology (not shown).
Colony morphology was observed on PYG agar after 48 h of incubation at 21 u C. Cell morphology was examined under a light microscope (BH-2; Olympus). Conditions for growth were assessed at 21 u C for 5 days in PYG broth adjusted to pH 5.0, 6.0, 6.5, 7.0, 7.5, 8.0, 9.0 and 10.0 with HCl or NaOH or supplemented with 0, 0.5, 1.0, 1.5, 2.0, 2.5 and 3.0 % (w/v) NaCl. Growth in PYG broth was also assessed at 4, 8, 12, 20, 22, 26, 30 and 32 u C. Gliding motility was determined using the hanging-drop technique (Bernardet et al., 2002) . Growth on nutrient agar, trypticase soy agar and marine 2216 agar (all laboratoryprepared) was evaluated at 21 u C for 5 days. Catalase and oxidase activities were tested using 3 % (v/v) H 2 O 2 and 1 % (w/v) tetramethyl-p-phenylenediamine (Merck), respectively. Hydrolysis of casein, gelatin, Tweens 20, 60 and 80, aesculin, urea, alginate, chitin, DNA, starch, tyrosine and CM-cellulose was investigated according to described methods (Smibert & Krieg, 1981; Reichenbach, 1992) using PYG agar as the basal medium and 5 days of incubation. The production of a precipitate on egg yolk agar was performed on PYG agar supplemented with 50 % egg yolk emulsion. Congo red adsorption and the production of flexirubin-type pigments were assessed according to Bernardet et al. (2002) . Acid production from carbohydrates was determined as described by Hugh & Leifson (1953 T showed phenotypic characteristics typical of the genus Flavobacterium (Bernardet et al., 2002; Bernardet & Bowman, 2006) , several characteristics could differentiate it from its closest phylogenetic neighbours (Table 1) .
Respiratory quinones of strain 0533
T were extracted according to Collins (1985) and analysed by HPLC (Wu et al., 1989) using menaquinone 6 (MK-6) from F. xinjiangense CGMCC 1.2749
T as a reference. Fatty acid analysis of strain 0533
T and the seven reference strains was performed according to the instructions of the Microbial Identification System (MIDI), using cells grown on PYG agar at 21 u C for 3 days. The predominant respiratory quinone was MK-6, which is in accordance with all other members of the family Flavobacteriaceae. The major cellular fatty acids of strain 0533 T were iso-C 15 : 0 (12.4 %), C 17 : 1 v6c (10.4 %), anteiso-C 15 : 0 (9.1 %), iso-C 15 : 0 3-OH (8.0 %), C 15 : 1 v6c (8.0 %), iso-C 16 : 0 3-OH (7.7 %), summed feature 3 (comprising C 16 : 1 v7c and/or C 16 : 1 v6c; 6.8 %), iso-C 15 : 1 G (6.3 %) and iso-C 17 : 0 3-OH (5.8 %). The detailed fatty acid profiles of strain 0533 T and the reference strains are compared in Table 2 . The overall fatty acid composition of strain 0533 T was consistent with those of its closest relatives, but the isolate could be differentiated from most of the reference strains by having a distinctly lower proportion of summed feature 3.
The DNA G+C content of strain 0533 T was determined using the thermal denaturation method (Marmur & Doty, 1962) 0, 17.3, 18.9, 24.9, 37.8, 39 .4 and 53.3 %, respectively, which demonstrated that strain 0533 T could not be assigned to any of these species.
Hence, phenotypic and phylogenetic data support the description of strain 0533 T as the type strain of a novel species within the genus Flavobacterium, for which the name Flavobacterium sinopsychrotolerans sp. nov. is proposed.
Description of Flavobacterium sinopsychrotolerans sp. nov.
Flavobacterium sinopsychrotolerans (si9no.psy.chro.to9ler.-ans. M.L. gen. n. sinae of China; Gr. adj. psychros cold; L. part. adj. tolerans tolerating; N.L. part. adj. sinopsychrotolerans Chinese and cold-tolerating).
Cells are Gram-negative, non-flagellated, non-gliding, aerobic rods, 0.3-0.4 mm wide and 1.7-4.3 mm long. Colonies are yellow, circular, convex and smooth with entire margins. Grows on PYG agar, nutrient agar and trypticase soy agar, but not on marine agar. Grows at 4-25 u C (optimum 21-22 u C), at pH 6.5-10.0 (optimum pH 7.0-7.5) and with 0-2.0 % NaCl (optimum 0.5 % NaCl). Growth on: Marine agar 2 2 + + + + 2 + Trypticase soy agar + 2 2 (+) 2 2 2 2 Growth at pH 10.0 + 2 2 2 2 2 + + Enzyme activity (API ZYM) a-Chymotrypsin + 2 2 2 2 2 (+) 2 a-Galactosidase + 2 2 2 2 2 2 2 b-Galactosidase 2 2 2 2 + 2 2 2 b-Glucuronidase (+) 2 2 2 2 2 2 2 b-Glucosidase 2 + + 2 2 2 2 2 Cystine arylamidase (+) 2 2 2 2 2 2 2 Esterase (C4) 2 + 2 2 2 2 2 2 Utilization of: N-Acetylglucosamine (+) 2 (+) 2 (+) 2 2 2 D-Mannose 2 + + + 2 2 2 + Trehalose 2 + 2 2 + 2 2 2 Acid production from: Fructose + 2 + 2 + (+) + + Glucose + 2 2 2 + 2 + + Inulin 2 + 2 2 + 2 2 + Maltose + 2 2 2 + 2 + + Mannose + 2 2 2 + 2 + + Trehalose 2 2 + 2 (+) 2 2 + 
